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The Pharmac8utkal Research and MaMacturers of America (PhMA) has had 
the opportunity to review the draft guidance en#tled ‘BIon&ic8/ S&My 
Ev&don of Drug c%wnMWhs”. This draft guidance is tlm8ly ln its introduction 
asthereisalad<of~~tatoryguidanceonstrateajesforca~nrrtion 
product development. We ars in that it provides much needed direction 
concerning the nonclinical ofd mbii containing 
marketed drugs (MD) and/or new molecular s(NWE)andwecommendthe 
Food and Drug Administratton (FDA) for taking this initiative. 

As clearly stated in the document, each drug combination program is unique with 
regards to its safety concerns and clinical program, and therefore, it is impossible 
to provide detailed guidance that applies to all development programs. So the 
fMbillty of this guidance and the recommendatton for consultation (e.g., pm-IND 
meeting) wlth the FDA to obtain more detailed advice for a sp8cik drug 
combination program is fully endorsed by PhRMA. 

PhRMA has the following comments to offer for consideration following review of 
the draft guidance. 

We commend the FDA for pmparing the draft guidance for industry on 
~Nonch’nical W&y Evaluation of thug combinations* and we generally agree 
with the guidance as set forth. However, several asp8cts of the g&dance require 

ns of th8 combination 
WY mm MY 

mpossMe&uationwhen 
s. To nonclhically ass8ss the 

safety of all potential adjunct&e therapy combinations a physician may prescribe, 
especi~whenthecomMnationmayndbe~orde~~bythe 
sponsor for concomitant us8, is exc8ssiv8 and this aspect of the guidanc8 needs 
to be redefined. 

There is general reference made to study timing, special conditions under which 
additional studies would be required, and sp8ci8s and dose selection, which 
require fWth8t’ detail and consist8ncy to be useful to sponsors in desiining 
complex development programs. The willingness on part of FDA to meet and 
discuss programs is appreciat8d in this highly complex environment but 
addMortal d8tatI and direction would facMat8 program d8sign and eliminate the 
need for multiple iterations of review. 
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The issue of animal modek of efficacy in safety testing is unprecedented and the 
utilii and appkation of these data to establishing safe dosing limits for clinical 
studies requires darif~cation. In general, appkabUity of these data in species 
extrapolation is limited and better informaNon would be obtained by targeted 
pre&ical pharmaco#ogy studies addressing specific drug targets. 

We provide detailed comments and proposals concerning this draft in the 
sections below. 

The defiMion of adjunctke therapy as given in footnote 2, m 1, is exceedingty 
broad, and covers &u&ions where any combination of drugs, whether Iabeled 
for concomitant use or not, is Included. To noncNnicatty assess the safety of all 
potential adjunctive therapy combiins a physHan may prescribe, especklly 
when the combination may not be labeled or devefoped by the sponsor for 
concomitant use, is excessive. 

As an alternative, perhaps clinical safety and efficacy for adjunctive therapies 
could be aswssed via drug-drug interaction studies to determine if the efkacy of 
the primary therapy is altered by common adjunct& therapy for the 
being treated (e.g., effect of a hair growth drug on the ef#cacy of a chemotherapy 
drug). Or, possibly, toxicity studies with one molecule from a drug dass could be 
uscsdtoevaluatetherisk~~~~theciassincxnnbivlationwithtCle~- 
on therapeutic. The molecuie seMted from the ckss should have the greatest 
potential for interaction based on the safety considers listed in Section II A 
of the draft guidance. There could be @wtances where more than one compound 
fromthedassmettheabolve~riaandevalu~ofmore,thanonecomparnd 
in toxicity studies might be justified based on diverse phannacodynamic and/or 
pharmacokinetic properties. 

PhRMA recommends that the cond#tions and requirements for additional safety 
testing for adjunct&e therapies be refined and that cofwideration be given to 
inclusion of an exemption procedure, especialfy as it applies to products 
commonly administered with other drugs. 

Ssctlon Il. Mofwlinkal Studies for a CombinMfon of Two (or more) 
PiwvlcwslyM8rkatbdm. 

Reference is made to addItional nonc#nical stud&s needed to cover data gaps 
for marketed drugs when usage changes under the combination guidelines 
(Lines 51 - 53 and 232 - 233). 61 on this point would be useful, in 
particular as applies to scenarios rec#iring carcinogenicity studies and 

2 



0 DocketNo.2005D-0004 0 
Pi&MA Comments 
Page3ofS 
circumstances where such data are submitted following marketing approval (i.e., 
Phase IV). 

This section (lines 55 -194) lists a series of speck considerations to be taken 
into account for evaluaaion of the safety d drug combinations. It WOUM be helpful 
to provide one or more specific examples to illustrate these considerations. 

In lines 66 - 66 reference is made to the effects of combinatiin drugs on 
established single agent no obserwd adverse effect levels (NOAEL). If there is 
an interaction, any single agent NOAEL wfll be entirely dependent on the ratio of 
the compounds tested, and theWore has little meaning in the understanding of 
combination drug safety unless the ratlo of the active drug components is 
constant in all dosage forms. This is a particularly important conqH in adjwctiv8 
therapy where combinattons may vary widely in the absence of detailed labeling. 
Therefore, establishing a NOAEL in these instances should be secondary in 
importance to detection and characWrizatton of severe or unexpected toxicity. 

“Signlflcant risk” is given as a princtpaf factor in determining the need for 
combiition developmental toxicity studies. Clariftcation around what constitutes 
significant risk would be helpful in assessing the need for combination studies. 

In lines 177-i 79, the guidance currently states that carcinogenic&y studies with 
the combination would be indicated only if preneoplastic lesions occurred at a 
n8worganortissu8sitkClass&ingal8sion aspf8fmpla&iiissu~8.Mof8 
general guidance on decision criteria for carcinogenlctty testing of combinations 
of preapproved drugs would be useful. There should also be consideratlon of 
threshold and dose response in the Sigt-tMhme of a preneop@tk 
finding and in determining the need for combination carcinogeniclty studies. 

Regarding labeling and con&tent with the approach tak8n with developmental 
toxicity, would a combination in which one component had a tumorigenic signal 
be labeled as carcinogenic wtthout the need of conducting a combiiation 
carcinogenicity study, assuming the risk/ben8flt warranted consideration as a 
combination product? 

B. NonclInical Study R-mndrttons 

Though implied in the preceding text, modlfying the last sentence (lines 116-l 18) 
to read, ” . ..FDA strongly recomm ends that sponsors conduct nonciinical studies 
of the combination tobetter8vakat8th8 
interaction potential (see Fire A)” would clarify expe&aWns. 

In lines 121-l 22 the draft guidance states, “It may be important to repeat some 
studies, such as equivocal reproducttve toxicity studies.” Given the variability 
inherent in many reproductive toxic&y endpoints, repWon of a study may again 
produce equivocal results. Rather than repeat studies with the fndividual 
molecular entitles, we recommend that an embq&etal development study be 
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conducted with the combination, and, if necesmy to aid in explaining results, 
that a relevant dose of the single moiecular entity(ies) be included. 

In line 126 it is stated, The FDA recommends that combinations studies include 
an assessment of several dose levels of the combination.” We suggest that it be 
indicated %here appropriate” as ingonthedata,itmaybethatan 
assessment is needed at only a single combination dose level i.e., the 
antiipated high ciinical dose of both drugs. 

Criteria for justifying selection of a single species to be used in nonciinicai testing 
of the drug combination are given in ilnes 129-136. Since there is often poor 
concordance from animals to humans in ng toxic&y endpoints, addltionai 
guidance on species justification would be of benefit. lf tox&Sty profiling between 
species is inconclusive, would justl&ation on the basis of pharmacological 
mechaniim be acceptable? In addition, the final sentence of the paragraph 
allows for an additional species to be requested based on results from the first 
species. This would likely cause significant delay in the clinical development of 
new therapeutii. We recommendthat detail be added to this section and that 
examples be included to assist in program planning. We recommend a meeting 
with FDA to discuss the justification of a single species early in the development 
process. 

c. cofnMna#ons of PIwbusJy Mwkewd Drug Producta : General 
Pfocedum 

The potential for pharmacokinetic intera&ons resulting from administration of 
combinations is discussed in lines 150-151, and boxes 4 and 5 of Fiiure A 
rscommendtheconductafinvibome&bo~studiestoe(uc~these 
potent&i interactions. However, the in vitro metaboBsm pa&age (including 
calculated & values for multiple CYP isozymes) should be available for each 
individual drug or NME at this point ln development, and this information would 
be suffkient to predii the potent&l for a metabolic in@racMn betweenthelwo 
drugs when given in combination. Thus, the indlvlduai in vltro metabolii data 
packages should provide sufkient data to guide the design of clinical drug-drug 
interaction studies, and early clinical studies of the combination will fully 
characterize the pharmacolcinetics of the combination. 

Noncilnical toxicity studies are mentioned in lines 163-l 64 but no detail is 
provided. We that a statement to the effect that nonclinical toxicology 
studies of scierMcally appropriate duration for the clinical indiin may be 
required and that duration up to 96 days would be required for chronic 
indications. 

Regarding genotoxlcity, in lines 173-174, and iines 197-199 and 302307 in 
subsequent sections, lt is stated that generally combination products will not 
require testing for genotoxicity if adequate testing of the individual components 
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has been completed. It would be helpful if the agency would state the 
circumstances or provide examples by which the FDA would require testing of 
the combination. 

Requirements for reproductke and developmental toxicity studies (EFD) are 
described for combinations of two marketed drugs in lines 174-l 77 and In 
subsequent sections for combinations of marketed and NME (lines 218-221) and 
two NMEs (lines 319322). The guidanoe is not dear on whether EFD studies 
shoutd be conducted in one or two species as is dkuseed for the bridging 
general toxioology study. Additional comment on this point would be helpful in 
designing acceptable programs. 

On the issue of EFD studies, we agree with the determination that developmental 
toxicity studies with a combination product are not needed if one drug product 
has demonstrated a significant d-1 liability and recommend that this 
apply to ail scenarios. As currently stated, combktion studies “map not be 

when developing a combination of two NM& if one of the NMEs 
demonstrates risk. It is not clear, in this circumstance, under what conditions 
combination studies would be required. Furthermore, if no reproductive liiiliies 
were identified for either drug alone and there was no scientific justifi&&n for 
any type of interaction from combination general toxkology or PK/ADME studies, 
we propose that reproductive toxicity studies of the combination would not be 
needed. 

On lines 177-l 79 it shouid state that combination car- studies will be 
indkzrted if preneopkstic lesions were observed at a new organ or tissue site in 
the toxicity study konducted with the combination”. This statement should be 
subject to further modifkation based on consideration of the comments related to 
characterization of preneoplastic lesions given under Section II. A. Safety 
Considerations. 

A. General Toxhmtagy Sudh 
The timing of combination nonclinical studies relative to clinical trials is unctear. 
Although Figure B appears to indicate that studies up to 90 days are neosssaq 
prior to any clinical studies, the text does not (lines 201-202). Clarification on 
timing requirements and whether factors listed in Section II-A. apply for 
combinations of MD-NME and NME-NME would be of benefit. 

On lines 203208, the document recommends that “the drugs be at ratios that are 
relevant to the intended clinical use” when referring to a general toxicofogy 
combination bridging study for a MD-RME combination. When discus&g the 
same type of study for a NME-NME combinatiin on lines 283288, the document 
states that Yhe drugs be tested at doses that produce exposure ratios that are 
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relevant to the intended cllniil use, when feasible.” It is unclear whether the 
consideration of ‘ratios” in dose select&n for the general toxicology combination 
studio refers to clinical dose ratios (e.g. mg of drug A:mg of drug 6) or, 
exposure ratios to provide appropMe margins of safety for each component 
(e.g. animal AUC:human AUC). 

lsneededonthenumberofspeciestobeusedin 
evaluation of embryofetal devetopment (lines 213-219). We recommend that an 
EFD study be conducted with the combination in rats only, unless the rabbit has 
been shown to be uniquely sensitlve to developmental effects induced by one or 
more of the combination components. 

C. Animal Modda of EfMacy 
The sections “Animal Models of Efkacy” (lines 225223 and 277-280) describe 
testing combinations of MD-NME and NME-NME In animal models intended to 
determine whether one of the components of the combin 
of the other component. The relevance of patho-physloiogk models in 
safetyissuspectandthereforethe ofsUChstudies~dolJbtflllln 
evaluatlng drug combinations. We stthesepamgraphsbedeletedfromthe 
guidance and lf necessary the broader issue of the rote of patho-physlologkal 
animal models in nonclinkal safety V be considered separate&. 

Sectlon IV. Nonclinical s$rdks for a Combination a4 TWQ or #on, Drugs 
When Both AreNew Mdecular Em. 

The timing of combination nonclinical studiis retatlve to clinlcal trials is unclear. 
Figure C, Box 1 indicates combination studii ‘usually” should be conducted and 
to “see text for detalb”. However, the text does not clearly indicate when 
comb&&on studies are needed in retatton to the timing of di trials. We 
recommend the same algorlthm for all sections, whii is to conslder factors in 
section II.A to determine whether there is cause for concern. 

FDA proposes that exposure ratios achieved in nonclinicai cornblnation studies 
be ‘relevant to the intended dinlcal use, when feasible” (lines 264266). 
Determination of the optimal dosing ratio will be determined most often after 
extensive clinical evaluattons and may not be avalkble to design noncliical 
combination studles. Further clarVl&on on the dosing lntent under these 
circumstances would be hetpful in designing appropriate studii. 

Determination of doses to employ in a combination study is highly dependent on 
prior knowtedge from single agent repeat-dose studies. Wht4e in principle, 
exposures should be equal to or exceed those for maximal efficacy in patlents, 
this may not always be tolerated in animals as suggested in lines 268-273. 
Therefore, we believe the doses of each agent shouid produce adverse effects 
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that the animal model can toferate and not be dependent on human therapeutic 
doses. Diirences in target sen&Mty or met&dim are common reasons for 
deviations from allometric linearity. Oases of each agent should be such that they 
producesomedegreeafto~butthatttrehlghest~~notbean 
MTDnoranNOEL.Thedoses~beselectedsuchthatSf~~to>dc9tyis 
observed (an expected response), the effect is not lethal&y and the additivlty can 
be studied. lf synergy or an unexpe&d exaggerated response is obsen&, the 
effect shouu be characterized suffk%nt& to support further product development 
decisions. Neg&ive interaction may also be seen, but whit interesting, poses no 
addiUonal risk for cliiical development and is, therefore, less importaM. 

EL Animal Model+ of EfWacy 
See comments on section 1II.C. above. 

This guidance (lines 282-288) strongly recommends the conduct of combination 
safety pharmacology studies, par&&My in cases when both drugs target the 
same organ system, toxicity is -Wlthh3pEtftiwi~CiaSSOfCOmpoutldS, 
or the intended patient population is compromised. We propose that safety 
pharmacology studies with the combin&on are needed only when both agents 
targietthe~organsyrPBemorphysidogyandthen~lythestudiesnecessary 
to assess function in that organ system be conducted. 

D. PIWUMRE and Toxlcoklnetics 
In lines 298297 the guidance su that sponsors evaiuate serum protein 
binding and monitor plasma concentratkx~ of each drug in the toxico&y 
studies. However, if the sponsor conducts a toxicokinetic analysis early in drug 
development as is suggested and is famllii with the pharmacokinetic 
characteristkzs of the comblnatian, it would seem that addiinal assessment of 
protein binding adds negligible value. 

F. Special Toxkobgy 
In line 312 reference to testing in ya particular the-c area relevant to the 
proposed use” is unclear. In testing for s&My it doe&t seem that the 
therapeutic area would be relevant unless the intent was to test in patho- 
physiologic models and as discussed previously we recommend that such testing 
is not warranted. It would assO be hetpful for FDA to provide examples of issues 
that might require special toxicology studies. 

0. FbqwMHwand DewkgsmerWToxklty 
As in Section lll.B., clar&&lon is needed on the species to be used in evaluation 
of embryofetal development (lines 319-329). We recommend that an embryofeM 
development study be conducted with the combination in rats only, unless the 
rabbit has been shown to be uniquely sensitive to developmental effects induced 
by one or more of the combination components. 
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Figure B appears to be inconsbtent with the logic as shown in both Fiiures A 
and C; thus impact of resub of specific study types on decision-making is 
unclear. Figure B should be modified to reflect similar logic. 
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